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(54) RANDOM PULSE GENERATOR 
(57)Abstract: 

PURPOSE: To almost completely generate random hit 
probability by setting up an a exposure solid angle 
counting time and a reference velue in accordance with 
a target probability and utilizing the natural decay 
probability of RI for generation probability 
CONSTITUTION: A detector 31 detects a. a and a rays 
in a solid angle radiated from americium Am241 in a 
radioactive capsule and outputs a detection signal to a 
discrimination circuit 32. The circuit 32 selects the a 
rays in accordance with an energy spectrum, counts 
them over a prescribed time and outputs a count value 
to a counter 36. A comparator circuit 38 compares an 
accumulated value (x) in the counter 36 with a reference 
value Ko in a ROM 37, and when the value (x) coincides 
with the value ko. outputs a coincident signal (p) to a 
dnving circuit 39 The circuit 39 outputs a hit display. 
When the signal (p) is not outputted. the circuit 39 
displays a failure number. A setting circuit 33 receives a 
start pulse from a starting circuit 34 and unmasks 




35 in a pinball 
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1/ I 'N V 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

prISet ^« not reflect the ori^nai 

2.**** shows the word which can not be translated 
J.ln the drawings, any words are not translated. 



[Claim(s)] 
inltlieir^^^^^^^^ 

function about alpha and beta whbh a radiorcLe m«^^^^^^^ distribution of an exponential 
exponential function ProbabilltrPk for the nu^^^^^^ - ' ' '"^ 

discriminator which disc^^mLtes from f^^ ^ high 

of a range on the st'^nr^o^^^^^^^^ - t^'e energy level 

distinguishes as a noise that whose tir/ronttlnf < ' .T^^^ ^'^ discriminator which 

which makes actuat onTontlnue poss Se FmodTfi ' 1 f^"* 

a reference value which Xert^r^SorlbihrtJ u ^r'''' ^Z^'"'"''''.^ Memory which sets up 
consists of a compar si drcu^wh^^^^^^ T"'' ^ [ modification ] by programming. It 
gate time in said 001^ St a^^^^^^ -f enumerated data held within said 

Said contamination so Id an^e J random ouSe ^n. ' T -^""^ '"'^ '"^ 

having set up said refe ence vall ac^^^^^^^^^ generator characterized by said gate time and 

various kinds of hit ToSy '""'"'"^ ^^"'"^ 

^u^erllrm^^^^^^^^^^ a reference va.ue of the 
extracts a fixed probability graoh from thp frln? T ^^"^ ""^^y tif^es. 
vaL, .nZ^r^T^T^Z ^SS^tt"""*-^ ^ «^ 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
danages caused by the use of this translation. 



1 Thjsjocurner^t has been trar,slated by computer. So the translation nay not reflect the original 

2.**Mc shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

ESS— 

Japanese Patent AjoSionZ No WtM f tl to it Vk"""' « 
«.is application relate's. T„is ■•n:el,;ZtiT:^t\Z'::rj::^Z^^^"l^ 
pulse generator which does not have a bias in a hit t« fh L T r o^enng the random 

h.ujd,.«,.p..,ete™i„e.p™j;;t:i:;^^^^^^^ 

rta*rprcne.reratl«rr t^ '""""'^ enun,e.ted 

being emit^d t rtZ,t:^^XZXTMr'„ f;:!^''" '° T° """"^ ' " ' 
generate a oulsa n*.r . . '""^y- a random pulse generator made to 

generate a pulse per when a reference value which gives fixed probability set up beforehand is 



r^nT t K ^hile meeting the feeble radioactive substance and the 

radioacfve substance being arranged and occupying a predetermined contamination solW anL 
A semiconductor sensing element which changes a particle into an electrical signal of 
remforcement corresponding to the energy level. An amplifying circuit which is made to generate 
a time constant signal and Is amplffied from this electrical signal, and a medium wave Wgh 
d^cnminator which discriminates from that this time constant signal of whose is the eTrgy level 
of a range on the strength corresponding to said particle. A tidal-wave high discriminator which 
distnguishes as a noise that whose time constant signal is the high ener^, level more than 
Ta ndLTlt'TT'"' *° ' ^ ""'--f^-sht discriminator whbh disti gS shes 

cllTn . . '^''T below reinforcement 

corresponding to a particle, a counting circuit which carries out counting of the signal from which 
rt was discriminated as the number of a particle, and holds it. and this countLg - 
receiving - counting - with a setting-out circuit which sets up gate time which makes 
^^ZllTTr""'' modification ] by programming When'memory lich sets up a 
reference vdue which gives target probability possible [ modification ] by programming was 
compared wrth enumerated data and a reference value which were held wi^hin^e S^eTn a 
count,ng circuit and it was in agreement, it considered as a comparison circuit whTch outputs a 
pulse, or a becoming random pulse generator oixipixts a 

[0005] 

[Function] A contamination solid angle, gate time, and a reference value were set up accordinir 
irh-r t'"*"' ''"r °' "^"^"^ "^'"^^ P-bability was ena^d By ulg f^^^^^^^ 
nltt "^^^ '^-^ries out spontaneous disintegration 

natural random probability is generated and various probability can be generated If needed 
according to a mathematical operation. w-wa it neeaea 

[0006] 

i^ZSd^ll'S '""^""^r according to a drawing. The example of this invention 

Ld^m ^nk r""^ *° ' '^•'^^'"S showing the principle of the 

random pulse generator concerning this invention. The nuclear species of nature or the artificial 
radioactive substance collapse according to the predetermined decay constant of each matter 
proper, in case [ that ] spontaneous disintegration of alpha, beta, and the gamma ray ^ emSed 
and carried out. As the page 10 of the Nikkei newspaper evening paper on November 24 H^Tsel 5 
into Xr t P^^^n/J^-^king) in which an instability atom ^Ves off radiation and urns 

ZlT '^ f radioactive substance of the minute amount which does not have effect in the 

Amer haT^ME^^^^^^^^ °'!r""^^ ^'"^""^ at this rppLatbn 

a^Jirr„TK ♦ u^u ^"'^'^ ^'"o'*® in shrine Japan is used 
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^ jv;^- ix'^jv icitjB h fc^s^m^ti-^ ta^t-s ^ 
^ til * JtKiaK t *^ & !^ 0 . 

fifgKSit^^Ai:, ttimmnmt. mimm^m 

b fc ^ <!: t-r ^ 7 >yi./vv7.^±.mm. 
[aooil 

[0 0 0 21 

nROMtc»ji*nfcSLSc®fg^^i?jki-' ^®f^®a 



[0 0 0 3] 

[^Wdwftb.t5t-rs^s] tj£*®/'5?>='«iRi; 

^T^^fcO^?. {|^?£^HbfcROM<!iiEm®ROM 

lCck^!^S¥5 - 1 0 0 1 6 4^*^3&^.. S 
iTt?®S/i:D®5«tSft«t-S*ftt> mfzK)\zm 

[0 0 0 41 

• [jiia*«9i"r^fcje)®*g:i 

T, cn&#iSc»«SR'f«®^*''i'^-'^'^^''*^'^ 

-^®5t*fc^£^"t9>^i«i'»St^^^-''^'^*^ 
^Lfc-«®«6^*-^^^**<*<^***^'^' 

®bTie«3n3r^®«®5i:#^^*wt-sttfeic, 
M*&bfc?i«6A±®«^^^>'^-^'^^''"^*^*?'^'^^ 

^'X<!:bTKB']-r-5.1tiiSiii^S'Ji§<t> BS^^fl^A^^^ 
C^^5bfc^J^AT©«X^;V*-W'^>'VT-*Sfe©* 
/ bTKgiJT5e&iiS#S<JSt. ^S'JSnfcm^ 
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[0 0 0 5] 
[0 0 0 6] 

^m\^rmm^t^^ "torn. mnm^(om^<^ 

lt«*ffibT«!scD]S^K:;^Sjie (««) l*" Mi"®* 

wm<Dmmn\z\i^mv\mm(o AmershM thu© 

Pk = e l-A tl • (Ah) { 
;iC-Ck=OTl. 2, 3, • • • « k 1 Hk©Pg^T 

it: (2) e»kicoviT«#, 

k = G (e • Pk • A • h) • • • (3) 
t^?,, cut?, etti^S^*^. Attr/U->i-AA 
m®Mi@€»< «I^Pk^&0«K.«l/2 2OtU. h£ 
C P U^W^JWIhIK© clock f Sfcli 1 

[0 0 0 9] ?i^Pk = l/2 2 0«;^^>:3SJ»^^ 
iE5t*-e«5. *fc«5S»f»Sffi®CPUT«2 0M 

Hz^©xhfea^-t?^5. k«m^®^tag§-e 

[0 0 10] @4«C*5ViT, iitltltA^-t^l'3 0C«. 



^) Aifes*<4i^FpicAe»m5n?. (i~5oo<i/ 
[ 0 0 0 7 ] e mm^^tmm<^mmm s oif 

F (t) =Ae {-At) • • ' (1) 

i0¥l^ffl«l/At^^. c©¥i^ffl«. a«ie© 
[0 0 0 8] (t) - 

Ae {-At) \zmm, e^^omma\t^n^m^ 

m^mh, (a. a + h) rtCai«T2.a«l®ffl»**k 

k) /k ! • • • (2) ^ 
tt)Ka©T^ 'J ->i-A241 Am *«tS*SStt-rV»S. <- 

® iSMit :?'-fe;i' 3 0 *^ e asts tis a . e . t 
^d^c^^sns. ;i©«itiiSS3 1 ttT;* 'J i'^- 
ttrn&^K»«t^©«^**^si*^®^***^ 

3 2ttti-icbfc{l (fflISc) **'i;>^'3 6icm:bf«. 
[0 0 11] #SIJI18S3 2lCft^^lHlK3 3d^e.0r^© 

5A^^. Kittt<a?©x:^^;u:^-v-<^*^^^^^^« 

'JROM3 7rt®»iPfflkOtdiJtfelHlK3 8TJtR$ 
n^.. ROM3 7ttt^«>SKa»t-^Vi-C. «»J^t^- 
?|^Pk=l/2 2 0S-^^«>1i»kO ®«S:*5|2®^ 



(4) 
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nXV^-S. a^Pk*n/2 2 0£t^V/S:&SiPffikO t> 

p 4SttT. midlHlK 3 9 ««^«S^S@4 0 (C, 

[0 0 12] -a«^P***^J*^^*- KI!llHlK3 Qttil. 

^ffikO {CJ^S*^i:^Mil/2 2 0®«^M^fcO 
t?> C©fc»-affi^Pfel/2 2 Offl5l*Ta»WK: 

H-JiKFBl0V7>i7^£M<. •ti>1}— 3 4 
tt, /X5^>a«|-C»A«0 3 5JC3i*iAofcC<i:4^a 

[0 0 13] a4©isitii*^-ir-'i'3 0. ^mmmz 

1. ^810^3 2. ^«lHl^3 3. ROM3 7©^fiKi3 

tt, ft«tt*!^-fe;i'3 0 tmmm3 1 t*«Bffiotf 

[0 014] 06C:feViT, ^fflSS3 IttP IN^'^ 
Cf i:l«ffi8S4 6*^e.«lfi£SnTVi^, PIN^'-f*- 

YDm\iiLrcWLmm\m9.mm^4. 3 , J«ffi8g4 e 
}V7.m^\zmm^n^. rcTSsaJa«a«4 3«, fe 

(@S4 6 tttmsmjE*frmiis-efi6fflUTVi«^, 3> 

[0 0 1 51 P IN^-f^t-HDHlUiaro&S^^EPS 

a^Mxmm-r^. :teWtt;«j:^-fe:;V3 oicp I N:5<^^ 

-f 77.«JEEVB«S«:ftRS^^TP I N^^'f *-HD 
CEPiD^n, P IN^^-r^-HD^p-n^^O^I^^^* 

[0 0 1 6] C©^i)«E«eSllJ^t>©T-^^3>T> 



$ii<P#5eSffi^n*Jiti§§4 6(CtB;'3-r?.. «*i8l4 
IHIKI O l^ffi^. S-#SiJ(ii^«BlJt«IiK5 0. ^ 

2 ttigiiiK 5 1.^3 jteiEiss 5 2 ?,-en^n«}^s 

nXV^-S. #tfc!gJIe!8S 5 0-5 2 ttft«iHi?S ( I C) T 

[ 0 0 1 7 ] » 1 ik^rn^ 5 0 <D-:i3(DXijmtmm 

B2JtS^lHlK5 1 ®-*©A*SS»-BllD^*^^S* 
Sff e 2 «H 8 C^-rTISil6iS*#»I-rse''^«ffiT?- 

y-fXt^feb^S'J-r^IslSS'^*^- m3ttlJlHlK5 2 
©-:&©A*«f-^»^^*^^®^® 3t±l^^»ffl# 
n^©t)©©i!EJiS©+W®^E (e 1 te 2©*raTtt 
jiVi) T, ;i©^SiJlili^«« ttJWK±©«EX^S'Jb, 

r^tim ®*!@&e©m-e»s. cn&^s*sffi 

ttel. e2, e 3©l«»c<S<fe^TfeO« x;^^;l'^- 

[0 0 18] ffifttUfcai^*i¥S(mm*^»-^AU 
T, iB-&©^Vi?F*^m^^^^«iE*--'l'*^^^''* 
t1 p I Nyi':t-HDfflP5«l-tt)E^ft*^^^''^ 

^1 yt)y:fyay:f(Dfmmm (ic) 
>'-ir;nHiK5 3. ^iji]iiiK5 4. mimm/vv7.fi 
^niKse, m2asiHi!K5 5, mzwji'X^^iHi 

SS5 8. ^3«J^/t;i/X5g4i^5 #S"llHlSS©#tt 
KHIK 5 0-5 2 J;^T^S'J$nfcffl#©^'< 5 yif 
Sl3SlHl?&T»-5. ;in&0ffi5ftfPK:t>v»TBI8*#!i 

[0 0 19] f^litmWi^5 0\tm^m^niielJ^ 

iHiK 5 3 \zmij b, +^ >-fe;nHiK 5 3 ttm 1 mmn 

A 1 * P It T + Y >-fe^l'<t-^ c * Hi ^J-f 5 . 
[0 0 2 0] ^2lfc«5lHlK5 l\m&m^ni^e2i. 

jglalK 5 4 tcHi* m 1 jlMBK 5 4 tt^ 2 
.A2*§ttT^©i^±*^'3^'-^ ^2^S'Jfi-^A2 .fc 

n)V7.^±wsk 5 6 cm*-r^. ^ i m^vvT^^t^^ 

5 6tt^ljl®ffi-^Dl SSltT-e©Sf&T**0^(C, 



(5) 



!RfP^7- 1 6 2 2 7 5 



[0 0 2 11 m2^S'm#A2 «*«:S62jiffi@K5 5 

^^nx^<DiL^-ri)^m\z. m2mmn^m *»2 
5 3i,^^(o^^>■t}\^m^c\tf^2m/vv7.m»5 

til:)3*<f±-r^. cntte2ir)!i5Vi«E«, 
[0 0 2 2] ^3ttt55lll^5 2«f^^»(i^n*^e3J; 

^3*iJ€ffi^J3 €:til*T5. 3aoMl. 2. 3m 
ffi^Jl. J2. J3 tt^lANDlHlllS6 0©*#A*SlK: 

A:^sn> miANDiaiise o«cn&3a®#:ft« 

pt^Him^KS:^2 ANDIHIK6 2®-*C0*fi=A* 
StC{ii;'3-r-5. 0 7(C*5ViT. ^2AND(E]K6 2 0flS 
;^®A*ia»t«. «9:5tiaK3 3*^&^:^i''''«^Xh*iA 

2ANDI1ISS6 2ttMa*5iJ«bfc^tU«^K:S:Sl0ji 
;«jC7>i5'3 6Jcai:>3-r-5. *'»^'3 6«W-»«tffi 

[ 0 0 2 3 ] WfiJifiS 4 3 tJmSg 4 6 ©tiliS^^ 

VO-e{ -a- Rf-Cf-tl Tft^gd^-Tt^, A^^MtCtt. 
o^C0^^«. :^^*:WJC^SiiiniK3 2©^fhtt«(C-&t? 

E*te2i:®raC;/i5±5K:yi^t"5. t^oT. **Jfi 
0iJ®#S<JIilK3 2±T«, SMUfcmE^Klffi^^iS''^^ 
ffie 1 t^SV^IlEe 2 t®H®St®^>., a^ttXti-ic 

[0 0 2 4] ns.^mm\t^^i&m<omm^3 2-c 



tt. 0V*^5«?I3. 5V®HTfeS. ^toTHSV^ttEe 
1*^4. ffiVimffie2Sl. 3ytCl8^U/i:. 

ifc, |^^Sc{i^n©iStmi$Keft*4 0 *i s e cT* 

[0 0 2 5] ST. S8lC:feV>T, «IWCtt^W®S^jl 
tth\znn-t^^m<Dm'&m^nin\ , n2 . n 
3 . n4 ;c. ^tttC»01O^S'J®K3 2 0«-^T®ffl 

(iSVi'tffie 1 t[SVi«tte 2 tOK©!^®^:^) 

itMim^z o-n\tmm^nt) . m2#g>jffl#A2 
d^^^xsn. mijBiiisS5 4ictii*$n?.. -©^2 
^sijfl^A2 \t±*,±m tmmiz^imm^s 

K5 6cia*-r-5. ii©B2^sijfi^A2 ttrnzassm 

j^5 5tCfeffi;^33n, C©^2#S'Jffi#A2 tti-&T*< 
0 1 I^I^ICSI 2 aiBEHiS 5 5 t?^^fflJ£©» 2 aM<t# . 

D2 m2«j^/t;i'X3^*!^5 8ica;ti-rs, 

m 1 mfVVT.^m 5 6 «m 1 jlMffl^D 1 SSWT 

^©i^TA^OTmi^'J^ffl^Ji *6 0fcm:^b. 1^ . 
I^C»2jS5SlHlK5 8ttSg2a®<i^D2 ^gttT^© 
i^TA^O (Jtggi^rB^^Dl >D2 Tit^WOA^-a 
■rSJ:olC^«Sn5) T, ^2*iM«#J2 S^IA 
NDlHlliSe OlCttl^jT*. 
[0 0 2 6] mffieS £jl±08i5»lcffl^-rS*W 

eB©«BEBB»*^» 3 \mm s 2 tcT^msnx, % 

3 ^giJffl^ A3 3 mn)V7.^^ni 5 9 IC 

m^n^' 2:©S3#SiJffl^A3 ©i-&T*««3tl5l« 
lC^3W?;P^^*i^5 9tt^3*iJ«S#J3 
b, ^1 ANDilKe 0tcai:'J-r5. ^1ANDIhIK6 

oa, mi^iJ^ft^Ji > %2mm^n • ^3«^ 

{I#J3 , 1fi^WISl^1tm\z<D3): ^HHi#KStb:b-r 
mza 0 f£^S1ifca"f 5 >y<i^*^ 1 ANDIUK 6 

iis*^. ^fc. ;in^©{i#©^"r5>i^4«isfc* 

[0 0 2 7] ^1 ANDBKe Ott, ^iM^lt^J 1 

. S2*ij3tffi#J2 , m3*ijjtffi#J3 , ifi±um^ 
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5 f^2AliD®^6 2\m^m&3 3i^i/VV7.<Dm 

eiCfcV^T. ^T®iSiS#S'Hi^Al , A2 , A3 *lt 
®5lSA^ttl*^. ^T©S[«#S"Hi#Al , A2 > A3 

CltdW^. g!4©S^lHlK3 3, iJ^y^i^^ R 
OM3 7, tfc«@K3 8JCt3ViTS7TffU<Bi?B1" 

i^0r<y:5'7.'f>;/5^7 1*^6)5:0. r-v^X-f -75^7 1 
®&;^'f y^^m.^> • :t 7 UT 2 aScSrigS-TS. 

0, ?^jgttsLT5>^S§7 0©#«^*Low/Hi gh 
tck^-r^.. *KLT^^fflSS7 0©5i-«H:Sft*- WSS 
®*^ai«!Mh*09^«O. 2, 0. 4, 0. 5, 0. 
8, 1. 0, 1. 5 

[0 0 2 8] tficfil$Stt**':'>'^3 6H3 0iiO-> 
yVU'Jy^^T^^ 7 4. 7 5, JP»SS«I 
^-rS4fcry h®->7H^>':^^'7 3. 7 4. 7 5\m 

12 m, 1 6 X 1 6 X 1 6 i-C®AJWXScS«JtT?^ 

. s. ROMS 7tt3®®4tf5' h®x-;':?^:^'r5'^7 
6. 7 7. 7 8*^6«lfi£$n, &:^'f-;/5^»*>'*7 

^ -y5^0;i-> . ;t7{C«kO 1 6 \dy hO§«^&L ow 

/High (0. 1) izmMv, i6t:5;h®2it»* 

[0 0 2 9] Jt«E|5]K3 8tt2®08 t*s/ httlSsSSS 
0. 8 1*>&^0. 1 6tfs/ h^JtiSd^^tSTft***. 

K3 8OJ±feS8 0. 8 1 I-^*' RO"^ 

3 7(Ox5':^X'f -v5^7 6. 7 7. 7 8©^>-*7C 
±«,Low/Hi ghffift. fl!i*®^«^l-«*'^> 
5^3 6©->7M/-:^X^7 3. 7 4. 7 5®«^^?5^e.L 

ow/H i ghffi^tAi^n^n^^^nTv^s. ±a 

1 

p Cm) = e 

/" (2 «M) 

tifiTOf-^K^*» (0 3 #11) 
(0 0 3 31 Vi*. lt}>Pp^lc356 ©H-^ffi*^#?>tlS» 
It^t^lUSg. tlS^{=I*ft*^fi^l^^-*^^' (2)^X 

M©ttScffl7>iil5322.6 ©l^tC#^nS. C®IS^«1&IC 



[0 0 3 0] it«IllK3 8ttROM3 7 0i2^filt*'^ 

>^3 6®tt»fflt*&if5' hSKiJktSrrs. T^ttk^ 

S|8 0i:±filtSJS8 i,!)^5,©-StfI^«ANDIllK8 

2■C*tt■StlTHi©>'^J^:^^:ti5*■^'^• ^"^^ ^"^"^ 
^0>^S6 7 0 T?ft*fctfJW®*«lMM 

nxi/^s. ;i©ttS!HitR0M3 7©RBffi (S^Pffl) 
[0 0 3 1] ;i©J;5»c^S'JSnfc/'<;i'X*;<3't'>^'3 

6©->7M/5^;^^7 3. 7 4. 7 STfUDST*. 
I^H»fiTttScSn&ffltt. tt!R@K©Jt«S8 0. 8 

ik:J;oT. fe6*^i:*ROM3 7©r-;/:/X-i'>y5'7 
6, 7 7. 7 8»C^«SnTVi-5S*<i^:tfct5E*^-*®^ 

bita^©*. sfco©/i;i';^*i±i*-r^« ^jeinKs 

3©^)'^S7 Ot6|Hl8S®T^':^^'f -^^7 1«, 
.:7>^3 6®->7hV-:^X3'7 3. 7 4. 7 5tt. ^ft 

[0 0 3 2] *i.-«i^WfcMs«-r5S!t«^ (tfScffi) 
■r. »5¥i%fflM©#ifiC5)-ftUfcffi*«»5n5. 



p (m) =- 



-g-* . • • • (1) 
ml 

p (m) «. -«I^WCm;«J'i7>h (A;1.X») ifim 
ic^i-stiW':':^®^** 



(M-m) ' /2M} 



(2) 



[0 0 3 4] bfc*i^T. 01J^«a*22O ^^©1 
»iWi3 2 2*. ^«e)ROM3 7CI8«bT:fe#. /"^^ 
>rn«®AK7tlc5*^Aofcl^©tH&ffl*^2 9 5 \Zf3i-^ 
tztr^o ttgc«*«*tfc!|6lHlK3 8lC*5t^-C. ^Sbfc 



(7) 



i^M¥7- 1 6 2 2 7 5 



[0 0 3 5] *S%?^#5&WUfc 7/US-:LAAm 

SS^lHia 1 0 8 0 00 

t:-/7{l 2 2 9 CPS 

298/10800=1/36. 2 
0. 0 2 7 5 
2 0 OCPS 
42/10800=1/257. 1 



g«I61 0 8 0 0lHl (18 05» ^fTUfct><^Tfc^o 
[00 3 61 «l7&.^bf-i^<a^ffiSlCS*^bfcCPS 



S«iCPS 



1/37. 9 



1/2 3 7 



a*?cps 



199CPS 1/270 
2 0 OCPS 1/2 5 7 

2 0 1CPS 1/17 7 

2 0 2CPS 1/1 8 0. 

2b3CPS 1/164 
<?[)<t5(c. c©SK(DfHSlHlScT&oTt)iCPS(7)S 
T ^^^i^lCl/2 0-1/3 OgSc^Sb;^^^^;^ 



0 0 3 8 9 
[0 0 3 71 



CPS 
1 7 1 
17 2 
17 5 
1 7 6 
.17 7 

17 9 

18 0 
1 8 1 
18 2 
1 8 3 
184 
1 8 5 
1 8 6 
1 8 7 

18 8 
1 8 9 

19 0 
1 9 1 
1 9 2 
19 3 
194 



11^ 



2 
2 
6 
5 
5 
3 
1 0 
8 
7 

1 7 

2 0 
2 4 



CPS 
2 0 2 
2 0 3 
2 0 4 
2 0 5 
2 0 6 
2 0 7 
2 0 8 
2 0 9 
2 10 
2 1 1 
2 12 
2 13 
2 14 
2 15 
2 16 
2 17 
2 18 
2 19 
2 2 0 
2 2 1 
2 2 2 



BSC 

6 0 

6 6 

6 9 

9 2 
1 0 1 
10 4 
12 7 
1 0 9 
15 2 
1 5 1 
1 6 8 
1 8 9 
1 7 5 
1 9 3 

1 9 6 

2 3 0 
2 18 
2 3 1 
2 6 2 
2 6 2 
2 7 4 



To 
[0 0 3 8] 

CPS 

2 7 4 
2 54 
2 8 6 
2 5 5 
2 3 4 
2 8 1 
2 3 2 
2 3 8 
244 
2 2 1 
2 12 
1 8 2 
18 2 
1 7 3 
1 7 5 
16 6 
14 7 
1 5 3 
13 0 
10 7 
10 3 



1/2 7 0 
1/237 
1/210 
1/186 
1/167 

o thMtt<0:ft^>h&S:TtB«lJ- 



2 3 0 
2 3 1 
2 3 2 
2 3 3 
2 3 4 
2 3 5 
2 3 6 
2 3 7 
2 3 8 
2 3 9 
2 4 0 
2 4 1 
2 4 2 
2 4 3 
2 4 4 
2 4 5 
.246 
2 4 7 
2 4 8 
2 4 9 
2 5 0 



CPS 
2 5 8 
2 5 9 
2 6 0 
2 6 1 
2 6 2 
2 6 3 
2 6 4 
2 6 5 
2 6 6 
2 6 7 
2 6 8 
2 6 9 
2 7 0 
2 7 1 
2 7 2 
2 7 3 
2 74 
2 7 5 
2 7 6 
2 7 7 
2 7 8 



42 
4 1 

3 3 
3 5 
2 8 

1 4 

2 7 
1 4 
1 4 
1 5 
1 0 

8 
7 
5 
8 
3 
1 
3 
6 
2 
2 



(8) 



^m^7 - 1 6 2 2 7 5 



19 5 
196 
19 7 
198 
199 
200 
2 0 1 



3 1 
2 8 
2 9 
42 
40 
42 
6 1 



2 2 3 
2 2 4 
2 2 5 
2 2 6 
2 2 7 
2 2 8 
2 2 9 



2 5 3 
2 4 9 
2 6 9 
2 8 4 
294 
2 7 2 
2 9 8 



251 114 279 

252 90 280 

253 67 282 

254 66 375 

255 54 487 
2 5 6 
2 5 7 







CPS 


= 229 


73 


77 


33 


49 


4 


8 


24 


45 


77 


38 


21 


12 


95 


10 


29 


8 


82 


45 


9 


38 


7 


87 


51 


103 


15 


7 


46 


45 


23 


60 


73 


14 


26 


5 


28 


6 


24 


64 


32 


18 


35 


3 


31 


37 


50 


42 


64 


23 


11 


39 


2 


19 


20 


46 


30 


64 


65 


76 


12 


18 


6 


3 


92 


80 


68 


102 


71 


39 


16 


50 


19 


23 


55 


5 


38 


18 


31 


6 


25 


10 


24 


51 


3 


36 


36 


14 


38 


65 


46 


19 


29 


43 


24 


16 


10 


28 


40 


80 


2 


18 


11 


27 


29 


28 


24 


19 


18 


12 


6 


58 


136 


15 


18 


29 


5 


47 


128 


171 


5 


32 


4 


66 


18 


11 


16 


31 


21 


130 


10 


7 


25 


30 


6 


21 


28 


18 


13 


67 



[0 0 3 9] C(D«OffiSi'7 7lC-r«)t01®«t5JC 

m\tw\^>m±m'^^^^ 1/2 2 0=0. 0 

0 4 5©5i^&*^^H-»»±^'''®"^- 

2 2 0CjfiV\ 1/2 5 7 = 0. 0 0 3 8 9Tiii?8-r 

5. gi 1 tt^wc^-r±^ ^-rmm 1/257- 

0. 0 0 3 8 9d:i^77CD3S^5!i^e.WSctt2 0 0CPS 
*#T. SmmtLX. 2 OO&'f^ROMS 7C^^ 

[0 0 4 0] mm±.omsom±r\t. rom3 7© 

3<iC?4k-->K®X<-v^7 6, 7 7, 7 8*C®MSC 
1 0a»2 0 0«aCD2ar' 00001100100 

5. m<^'n^^wifih=i. o^*#^5J:5fc, n 



6 5 4 9 7 
> I 40 

m<D^^^mm%^itt^o)x. 1/220=0. 00 
4 5 ©?6?*#^ii«ic p s i^-^n^^ tii^xti. 
t^mKs«*sK;s0^S3 3o^^^ss7 

0(DT<>^X'f-;'5^7 1*. #«!l»lHh=l. 5 om 

[0 0 4 1] yy^Aitmu-r^ttf^i^^ tr-i'ffi2 

2 9 c p s tv mim2 0 0 c p s t\z-o\,^xmm» 

1 0 8 0 0£lrt®^^WIi4l^^'^'^- * 2' ^3*# 
fc. t!-i'tt2 2 9 CP S®^iKRI*^2lC?r:T. « 

2i^e.eg6*^®J:5»-«'J^WRS^*2, g*BgiB»i 7 1 

•5. 

[00421 

»2 

W€I1»=10800 

48 3 2_ 113 26 5 21 

31 20 36 102 102 128 10 

38 82 14 66 12 116 84 

52 164 U 32 49 3 H 
63 31 30 6 4' 49 90 

17 83 22 . I 98 15 15 

18 70 2_ 69 63 35 41 
13 67 3 17 43 120 101 

53 28 128 18 58 26 69 
36 32 89 17 21 99 2_ 

7 10 49 23 28 239 16 

12 11 18 9 2_ 15 11 

43 3 23 11 14 44 46 

62 60 50 71 23 34 95 

4 10 32 21 60 4 25 

28 39 11 2 43 23 10 

18 2 36 53 85 7 26 

21 7 31 3 17 47 U 

164 20 ■ 15 44 44 55 20 

100 14 7 14 3 14 3 

3 30 100. . 3 66 4 46 

4 87 7 15 40 54 
90 24 17 52 36 48 



(9) 



#^sF7- 1 6 2 2 7 5 



[ 0 0 4 3 1 SS?tHatt 2 0 0 C P S ©f64Pp1RI*a 3 

«^WIB^ CPS= 200 S!lJtia»=10800 
88 87 
313 390 
289 115 
102 _7 
75 46 
120 789 
211 118 
9 152 
1211 136 
899 194 
78 370 
106 613 
169 7233 
327 76 
249 88 
201 258 
106 185 
220 269 
121 
303 
404 
318 
97 

10 0 4 4] mmm^mmonmmm.^^'^^'*^^^^ 

\t. mUCROMS 7^^SlElK3 3<£@SUT. 

^^•&T. ROMS 7^ii^[HlSS3 3©#fefr*a5Xt-« 
2 2 0^lC-&t)ii:T. A&Sti^A^lHl^^^^H^'^ 

[0 0 4 5] ^fc0a*SS'J«'®'tT'5ft&®^--^^^W 



[0046] 

;5Rl©ffl«=£5fijfflT^©T, Slifife^B^^ i^W^^bic 
2^g©7>i5^A/'«;VXl£4gfiS:^®^^^'^^^ 

tfc/^5^>3Sl©#lcJ:Sn7>:/**^^<*^- 
^fc. ^fiK^4Ttt;t5^>:3^©ROMrtC 

[ia9©iiii¥/iK^i 

[0 1 ] *^g«©5 >yA/i;i';^5s^SB©*S!iT-^' 
©y770T»^. 

[S21 *56l8©9>^'A/'?^V:^564S«©^«liI®^ 

[031 i^w^^wm^r^^o^^'y^'ri^^'^^'^' 

[04] :*:^i?a©7>:5^A>'-?;i';=?>5E^S«*^:'!it'®^ 
[05] *56IBfc5f.Jfflt«.i««S«SSfltSM«®0 
[06] 2^|8?^©7>^A/'^;V;^58*S»<P**W'sI'»^ 

^gijiaiSi5©:^a y 

[07] 2^f8?«©^>yA/i;i/X^^SH®tl-»iHiKt 

tfcti^lHliESge©:?'"^ 0-C*5, 
[08] ;^|£?«©5>^^A/'^;VX5e*SP©»f^'61ttW 

[|$^©Si?^] 

3 0 a»i4;tJ^-fe^i' 

3 1 m^'m. 

■ 3 2 ^SOlslSS 

3 3 sg^ia^ 

3 4 7.^5'- 

3 6 ii^y^ 

3 7 ROM 

3 8 HsKlllK 

3 9 IKiblHl^ 

4 0 «^SS 

4 3 iHSJtfiS 

Rf l^^gcfita 
Cf 

D ^mw'mn'f 



(10) 



^m^7-l 6 2 2 7 5 



5 0 ^imM^ 
5 1 ^2mm^ 

5 2 ^smm^ 

5 3 *Y>-fe;HHl^ 

5 4 miSM^^ 
5 5 m27mm^ 
5 6 mim/v\^:^^^^ 



[01] 



OlOCSG 



QflBT 




1 



[03] 




BOM -1 



5 8 ^2)g/^JVX^4K 

5 9 S3«j&/^;^x^4K 

60 miANDBK 

6 2 ^2ANDIfiIte 

7 1> 7 6'-7 7 y'y^T.^V^ 

73-^75 

8 1, 8 2 tkSiS 

[02] 



LOT 




I IBBBB « 

I 1/88.2 
S 



IBB an aw 
[04] 



T 



32 31 



JT — 
O-as 



To .33 
t t-tt 



(12) 

mi] 




(13) 



#M¥7-162 27 5 




ON) 

at^^ (OUT) 

[n 80dJ2 sod JSQ 



(14) 



i^MSp7-1 622 7 5 



[fSfrQ] ¥fi!S13^9fl2 10 (2 0 0 1. 9. 2 1) 

[^iiMS^l !|tM¥7 - 1 6 2 2 7 5 

[iiMB] ¥fiic7^6^2 3B (1 9 9 5. 6. 2 3) 

i^m^m 'Am^mkmi - 1 e 2 a 

[taeS^l #S¥5 - 3 4 0 4 0 4 

H03K 3/84 

A63F 7/02 317 

[F n 

H03K 3/84 Z 
A63F 7/02 317 

[ffittlBl ¥fiicl2¥l IflSOB (2000. 1 1. 

3 0) 

ViT, litis #SSJ»»«^3t®X^;V^-^'<Jl'*«^ 



Wffitt^i^Mt. l9f2Sip«i*BS 

it^nsd^^^iciHiw-aau. c©«-aifitT?*sffl»k© 

7A^6gS©?S^*-^^^ffl^®SiPffl*Sl^-r^<k5 
[OQOll 

ACftltsn^^«^^'©:K«^ (a. ^, r«) 

[0 00 2] 

nR0MJc«iiW-afc©f?4*<?it^' *®B#©a 



(15) 



#MSp7-l 6 2 2 7 5 



[0 0031 

5E?g#CJ:<54#S¥5 - 1 0 0 1 6 4mfih^o 
[0 0 0 4] 

m bfc?4SJJ4-h®)Si3i^''l'=^- ^ t> ® * 

[0 0 0 5] 

Pk = e {-A t) ■ (Ah) 
Z.tXk^Ori. 2. 3. • • k!14kOB«-r 



[0 0 0 6] ^ ^~ 

fgMlce^S7 >^^''^^>'^^*^*®'^^'^'^'^^"^* 

m^hxmm-r^^ -s-^iS' #^«h*«>^«® 

««^»lC«£oTfl!®-r«.o 3FP£5¥1 1^2 4B©0 
M^^aiUTftlWli^^f^i^^JSS (W^) tt" 

m»©K»tttl®lC«*aT«l?S© Amersham tUJ® 

1- AmSfiJfflUTV^?.. ;i©j;5/iiJt«1t«iS*^^ffl* 
T ftlt$n-5«. ^> r^B0r3£©i^MKISt?^t«^ 

ic-©5t*TA««m^?n> mmmxBmm^n^ 
[0 0 0 7] umm:mnm^<Jim\m 5 ©y 

F (t) =Ae {-A t} • • • (1) 

;i©¥i^<i«i/At^«. r©¥i^ffl«« aism© 

wmmm<D^^mz^tzK>. %^xh^^mf^\^ 
i^\ii^n^ auommii / (i/a) =At;f5;-5. - 

©A©l»««ic«. 7^'J->^-AAmCt)ViT©*fe 
dWT'&S, 7^iJ->a.-A©fli«ttlffl©a«©iSC 

a^©<@»*^HiTn«±i/^. 

[0 0 0 8] ftlt^^«*^JtlS»*&^-^K^F (t) = 
Ae l-At) \zmn. ffijS©RfMaC^tt««MI^ 
IBEIHh. (a, a + h) i^fCfflS-TS a^<^eft*^k 
ffl-e*«)a^Pktt, ;^:©STS^Tt'5. 

(k) /k 1 • • • (2) 



(16) 



!^M¥7- 1 62 27 5 



it (2) ffl»kfcOViT«l#. ;*c©«^#«>. 
k=G (e • Pk • A • h) • • • (3) 

m©ffl@^Sc. JiS*Pk=&«aR«l/2 2 0 tU. 

C P U^OT^dlWlH]^© clock f SfcB 1 

/f T-ii^Jcm^-rs. 

[0 0 0 91 ?6$Pk=l/2 2 0«/1^>:3^^#^ 
JEtt^T^-S. $fcm»f«««®CPUT?tt2 0M 

CO 0 10] 04C43ViT, m^t}Z^-^)V3 0\Z\t. 
tt«a®7>tU->i-A241 Ab *^»«ft$nTVi5. C 

:/-fe;i'3 0 ^cSEjfibT«lal®s*n^l'■^ffi®^'^**• 
u, mmmmm^s 2 jctB^^r^. ^soiHii^s 2 

3 2ttttJ&L.fc<t (W 4;(3-i7>5'3 6Cai;^-rs. 
[0 0 11] #giJ|slK3 21CB^SIHIK3 3A^e^S® 

5*^^, ^S(«tti^^®x^>'^=^-^'^''^**'&^'^*^^^ 

IJROM3 7l'9®SiPfiikOt*^Jt«lelK3 STtfc^S 

n^. ROMS 7(C»^*SKa^f'^''^"^' 
{|$Pk=l/2 2 OS^^Sffi^kO ®3£ScA^iaSS 
nxv^*. lS5pPk*n/2 2 OKt^^SSiPfilkO t) 
^-fbf 5. ttttBK 3 8 ttfit X t EI^M k 0 t b 

fc^, iBii,iiig§3 9<c-a<i^p^ai:^^^. -^-s!^ 
(i# p is.nx, ^»iEi^ 3 9 4 0 \z, 

[0 012] -S^I^P*^'^^^^^^' mwimm3 9\t9\- 



T C©fc«>-Scli^pfcl/2 2 0®5S^Xa&«»C 
^^ti.. i^S[Hli^3 3tt:^i5'-HHlK3 4*^efiSlA 

[0 0 1 3] 0 4®fe«tt*-^-fe^»'3 0. stages 

1, ^giJlElK3 2, ^«I11!^3 3. ROM3 7®«lBfefe 

it^itesBie, 7THfc*fu<»?^t-s. 

tt, &Sttt*^-fe;i/3 0 t^mSS3 1 t*^ffi®*t- 

sa^u, sjii^s®^s<t^*^'^^' ftai^fi3i 

[0 0 14] 06tC:feViT, ;^aigfg3 1 «P I N^T-f 

4iS4 3 tl^«fS=&^^t-^SStR f >r 

Cf tm8§4 6*^e.«BSS$nTV^-5. PINy-fJi— 

HD*t«iaiufcis^«^««ae«<@ss4 3, «iiS4 6 
ji.;^«^JcJS*i^n-5. ;i;ixiifi«*iSg4 3«. fe 

*i§§4 6i:tt«ilS«E*«'«©-effiffll-tViS2l. 3> 

^>-tj- 1 0 0 s^uTiS'&sn'cviS. 

[0 0 15] PI N^^'f *-HDttlUKt®*Sffi**B'^ 

$]MiS®^JS®5^*3l'3*^'^'^''' 
tas-ti-Tffiffl-rs. Sflttt:^:/-feJ>3 oitP I li^^^ 
-HD®->U3>®*Ml^SitT, «)^®&«l&l*lKl«rt 

'f7;^«ffiV««®JfiftR*^^"^P I Ny^:t-HD 
(cHlUn^n^ P IN^''f*-HDttp-n^^®*»<*^, 

[0 0 16] c:®^l!)Sm«ms&t>®'J?^'&^^^^ 

jifisn*. c®*B(immij^RfRf^^>^^^~ 

c f ticiojiS^nT, -sgt'i>»®S!cmm*-:5r 
^}s<B#^^fi^nSJ8*iS4 6icm^3-rs. mm 4: 

6ttC®l^^lS<l^n««*iU #S"JlElK3 2CHl*r 

tas&i 0 1 =&*sijiHiKttmiitKiHi8S5 0. m 
2 itKiHigs 5 1.^3 ttissiEiK 5 2 e^-n^fn«fiES 

#lt«lElK5 0-5 2tt««EK (I C) T 



(17) 



#H5|i7-l 62 2 7 5 



^^m^n t s^c^ 3 mm s 2 ttttsK^®* 
iH(4B«E e 3 tmmm^ n fc *-€-n^nittsrr «. 

[0 0 1 71 igitfcg^iHiKS 6©-:^®A:'3ffltB]l)n^ 

ffi-c, ^sij!piK®^iitfeiHi?&5 ottiSBiSSi'^to'S- 
iavimjEw^^u^ * / ^•t^'* I'^s'j-r 2.iHiKTa& 

mffie 2«0 8ics^-rTis«iS*#s'J-r^<a''^«E'^- 

n^©t05®g?Si©'1'MO«ffi (e 1 te 2®4'MTli 

ttel. e2, e 3©)lHce<S:r3T:fe»5. x:^;U^- 
[0 0 18] i^mLtzam^^MW^iH^'^^^^^^ 

>-feJHHlSS5 3> ^iaMlHlK5 4. ■^l^.WVVT.m 

40!^ 5 6. «2affiiHii^5 5, ^2m}g/t;i';^.58*ia 

gS5 8. m3mj^/'«;V;^fiS*MBS5 9». #S'JI18&©* 

tfcfelHliS 5 0-5 2 tC<toT^S'J$nfc{i^O^"f 5 > 

i^nsiHiiST^s. cne.®fflsi!if^i-^>'*'cs8 4# 

[0 0 19] »lit«lHlK5 0«P#«^€^n;5<e 1± 

digs 5 3 iciayj =^^^ >-fe;nHiK 5 3 ttm 1 m\m 

[0 0 2 01 ^2tt«EiaK5 l«^^?affl^n*ie 2J; 

MiuK 5 4 \zmti b. ® 1 aMiEies 5 4 2 #sij«^ 

K 5 6 tt^ 1 jlMM^D 1 SrSttT^Wi-^T*^?) ^ 
iJO. 4^-^>-fe;Hi^c*BiaMIe]l^5 4*iS(SUfc 

[0 0 2 11 m2mm^A2 \t^tz^2Tmm^s5 

tfeta^b^n. ^2ilMlHll^5 5tt, B2#giJ{i^A2 
^SttX-e«>ji^T*<ORftC. ^2)B^{M^D2 S:m2 



;i.7>^^aK5 8ttm2jiSffi^D2 ^SttT-eOi-fe 

|5]i^5 3!6^e.©=*^^>-fe^l'ffi^cttm2^fg/i;VX5£i 
MK5 8tfelCiil?,nT*30> +Y>-fe;Kt^cS:m2 

^J2 ®tB**f?±f«. ;intte2J:Oii5Vi«Ett, 
[0 0 2 2] ^SJteslHlKS 2«Kf^S«^n*<e 3 J: 

Diiiv»tig*tbT^3#s'J<t#A3 ^nsmm^vvT. 

IC, »3*iJ5t(l-^J3 *ffl*-r?). 3a®^l> 2, 3 
«««^JK J 2. J3 «miAND|llK6 0©^#A 

;)3^(cA:^$n. ^iANDiHiK6 o«;ine3a©^ 

fr*tJU^ <!:;^aiffi^K4a2ANDIllK6 2©-*®* 
fi=A:'J««wtfi*-r«. 07»C:teViT, ^2AND0te6 
2 0llfe*©A;^SI'«> ^«lsI8S3 3*^e.-7Xi7/-<;PX 
h*^A:'J$nTV^S. ;i©TXi^/'5;l'Xh0j*IKI^K® 
M. ^2AND!5I8S6 2tt«l*fJ*bfc^Ulffl^K«lS. 

oa*. *-:7>^3 6K:ai*-r«. *':;>i5'3 6«ihg: 

[0 0 2 31 t3SJi4iS4 3 tltBS4 6®ii«Sm 

VO • e [ -a • Rt • Cf • t] Tft^A^Tf-^^- 

tt, alft©«frtt. ^#MtC^SiJiaBS3 2®89!tttt«IK 

Vi«)i*te 2i:®r^fc:;/S^<i;5t-^^t-s» * 
*i£0ij®#g'jiHiK3 2±T?«. {iaobfcttflE^iiffi**!® 

V^mEe 1 tffiV»«ffie 2 t©H©^®*-. otStUT 

<oiKmz^^^^^x.it^f^^^^z^^m^ifi^^xs>r), 

m^\z^^m^*^mx&y). o^Ttt^v^®t!«i#t 

[0 0 2 4] m&^W)mt:^nmmomm^3 2x 

«, 0Vj5^6«iI3. 5V©fa-r*S, Se-pTigV^mffie 
lSr4. SVfc, teV^«BEe2*l. SVCR^bfei 
Rp3tScffi#n©ftmWFFB^«^:^4 0 m s e cT* 

0, i#ratc3:^~4:^)@®«^ csu^'ASt^) itm 



(18) 



#MJii7-1 6 2 2 7 5 



[0 0 2 5] Hsfc^vix. im\t\tm?^o)m7^ 
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